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Application and Investigation of Low—temperature Ion Sulfurizing
Technology in Surface Modification of Automobile Shaft and Gear
Components

Chang Lianxia, Hu Yue, Zhang Guozheng, Zhang Wei, Ju Meng, Shao Liang
(National Key Laboratory of Advanced Vehicle Integration and Control, Changchun 130013)

Abstract: The Microstructure, friction and wear reduction and noise performance of FAS3420 steel samples with
different surface treatments are investigated using XRD, EDS, SEM, friction and wear testing, fatigue testing, and NVH
measurements. The results indicate that after low—temperature ion sulfurization and magnetron sputtering treatment, a
sulfurizing layer primarily composed of FeS formed on the surface of the carburized and quenched steel. Supported by
a high—hardness fine-needle martensite structure, the friction coefficient and volumetric wear rate are significantly
reduced, demonstrating improved friction reduction, wear resistance, and anti—seizure capabilities, which can effectively
extend the fatigue life of shaft and gear components. Through the surface protection and repair effects of sulfide solid
lubricating films, direct metal contact and collisions, impacts, vibrations, and other noises caused by gear wear and
deformation are reduced, thereby achieving friction reduction and noise suppression.
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